Abstract
will likely reduce significantly mechanical losses and consequently improve efficiency in hydraulic and 48 pneumatic applications [10] . Properties such as low vapor pressure combined with low gas solubility 49 make ionic liquids a promising option for lubrication in liquid ring compressors [11] and vacuum 50 pumps [12] . It has been reported that substituting water with an ionic liquid in a liquid ring vacuum 51 pump decreased the vacuum pressure by seven times [12] . I.e. it improved the efficiency of the pump 52 considerably. Furthermore, a suitable ionic liquid has also been used as lubrication oil in a screw 53 oxygen compressor [13] . 54 Moreover, the lower compressibility of ionic liquids as compared to the mineral oils and water makes 55 them good candidates for replacement of hydraulic oil in high pressure generating pumps. A 56 remarkable 10 to 30% improvement of the volumetric efficiency in a diaphragm pump was reported 57 when hydraulic oil was substituted with an ionic liquid, for the first time [12] .
58
Another possibility is to replace the solid piston in a conventional positive displacement compressor by 59 an ionic liquid [12, 14] . This type of compressor is sometimes used for compressing pure hydrogen at 60 hydrogen stations [14] . Replacing the solid piston with an ionic liquid in a reciprocating compressor 61 will solve many technical problems which most of the conventional compressors face at present, such 62 as the need for numerous moving parts and complicated sealing systems. In addition, the geometry will Additionally, due to direct contact between the ionic liquid and the gas, an optimized geometry might 66 make it possible to extract heat from the gas during the compression procedure [15] .
67
In all the above cases corrosion is a very important factor in selecting an appropriate combination of 68 ionic liquid and construction materials. Corrosion of components which are in contact with the ionic 69 liquid is of course highly undesirable since it can cause serious problems such as reduced efficiency, 70 reduced strength, contamination by the corrosion products, and costly maintenance including shut 71 down of the entire production line. Therefore, it is essential to evaluate the corrosivity of the materials 72 in contact with ionic liquids under relevant conditions.
73
The corrosion behavior of carbon steel, austenitic stainless steel, nickel-based alloy C22, copper, brass,
74
and aluminum alloy (AlMg3) in seven different imidazolium-and ammonium-based ionic liquids by 75 the rotating cage method was evaluated [16] . It was shown in the study that stainless steel type 304 had 76 the highest resistance to erosion corrosion at ambient and higher temperatures, while copper and brass 77 suffered from severe corrosion problems [16] . In another study, very low corrosion current densities of 78 several metals and metal alloys (copper, nickel, AISI 1018 steel, brass, Inconel 600) in 1-butyl- showed severe corrosion [19] . They also proved that the anions play a more important role in 88 governing ionic liquid corrosivity towards materials than the cation.
89
The application of ionic liquid in the pneumatic and the hydraulic technologies is quite new, and to the 90 authors' knowledge, so far only one study has been conducted in this field. The corrosion effect of 91 several ionic liquids as lubrication oil in an oxygen screw compressor with rotating cage was also 92 investigated in [13] . However, no information on the liquids was given and it was only mentioned that 
The density, dynamic and kinematic viscosity of the ionic liquids tested, provided by the manufacturer
117
[20] at 25 °C and atmospheric pressure, are given in Table 1 . The working electrodes were sealed to determine the surface area of the electrodes. Alumina tubes with 
Electrochemical Characterization

148
The electrochemical cell shown in Figure 2 was specially designed for the corrosion studies at room Figure A3 ). Table 3 shows the estimated corrosion current densities in the five mentioned potentials, as has been observed in an earlier study [32] . 
208
Conclusions
259
The work was performed on the corrosion resistance study of commercially available stainless steels Consequently, all the alloys tested are safe to use as construction materials for the components which 264 are in direct contact with the ionic liquids studied.
265
The reduction of current on the reverse voltammetric curves compared to the current of the forward 
